Creativity is an important but difficult cognitive process to study. Recent findings from cognitive neuroscience suggest that interhemispheric interaction (the interaction of opposite brain hemispheres facilitated by the corpus callosum) is an important factor influencing creative output. We propose that bi-manual multitouch interaction may improve creative output because manipulating digital objects (an integral part of computersupported creativity tasks) with two hands may facilitate interhemispheric interaction. This paper briefly describes the development of a computerized form of the Alternate Uses Task, a standardized creativity assessment tool, used in an exploratory study (n=65) investigating this theory.
INTRODUCTION
A significant body of work in psychological research has been devoted to developing a clearer understanding of the influences and outcomes of human creativity. While it is acknowledged that human creativity is expressed in a great variety of behaviors and contexts, specific creativity theories and measurable constructs have clarified the relationships between specific mental phenomena and creative output (see [5] for an overview). These theories and the instruments used to investigate them provide a rich foundation for exploring the effects of human-computer interaction on creative performance.
Recent findings linking changes in inter-hemispheric interaction (or IHI; the interaction of opposite brain hemispheres facilitated by the corpus callosum) to increased creative performance [15] suggest that interface designs and interaction methods which alter IHI could boost creative performance for users. In [15] , bilateral eye movement (the movement of both eyes back and forth horizontally in sync) was used to alter IHI in study participants, which is thought to have led to the increase in creative performance in the context [15] 's study. Our research investigates whether the bimanual movements afforded by large multitouch displays could have a similar effect on users' creativity.
Bimanual and multitouch interfaces have been active areas of research within HCI since the early 1980's [1, 13] , and have recently seen a resurgence of research interest, mostly attributable to technical innovation [9, among many others]. However, relatively little research investigating the effects of these interface technologies on user cognition (vs bio-mechanical performance) has been conducted [see 14 and 11 for notable exceptions]. Beyond specifically investigating the effects of bimanual multitouch interaction on creative performance, we hope to foster a discussion around further research into the cognitive aspects of using emerging interaction technology such as multitouch.
Our study design includes the development of a computerized form of the Alternate Uses Task, a standardized creativity assessment tool, used in a comparative study of three interface styles: unimanual mouse interaction, unimanual multitouch interaction, and bimanual multitouch interaction.
THEORETICAL BACKGROUND
In order to measure creative performance, [15] had participants complete the Alternate Uses Task (AUT) [3] , which measures a person's ability to generate alternate uses for everyday objects. The specific creativity construct the AUT measures is a mental strategy called divergent thinking [7] . Divergent thinking consists of mental operations that produce multiple novel solutions to a problem. It is important to note that divergent thinking is not the same thing as creativity, but is a key mental strategy used in creative thought and behavior. Within HCI, divergent thinking has been examined within groupware contexts [8, 4] and in evaluating how information discovery may be supported by using image and text compositions as surrogates in representing information collections [12] . High performance on the Alternate Uses Task has been shown to correlate with creativity in the "real world" [16] .
We use an experimental design closely modeled on [15] in order to assess the creative performance of participants using unimanual mouse-driven, unimanual multitouch, and bimanual multitouch interfaces with a computerized version of the AUT.
Our goal is not to determine if one interface style is "better" than another, or to establish our computerized version of the AUT as creativity-enhancing software -instead, we are primarily concerned with investigating the underlying psychological and physiological mechanisms that may boost creative thinking when augmented by bimanual multitouch interaction.
THE ALTERNATE USES TASK
The Alternate Uses Task is traditionally administered via paper and pencil. Participants are asked to generate novel uses for a set of 15 everyday objects (see [15] for the list) and given one minute per object to write down their alternate uses. In [15] , participant Copyright is held by the author/owner(s). C&C'11, November 3-6, 2011, Atlanta, Georgia, USA. ACM 978-1-4503-0820-5/11/11. responses are scored along five dimensions: Appropriateness, Detail, Fluency, Originality, and Flexibility. Readers are encouraged to refer to [2] or [15] for a more detailed discussion of this scoring regimen.
RESEARCH INSTRUMENT
To facilitate the investigation of the effects of computer interfaces on divergent thinking using the Alternate Uses Task, we have created a computerized version of the AUT. The computerized AUT displays the name of an object from the AUT object list, as well as a 3d model of that object, which can be rotated and resized. Each interface style maps the rotate and resize functions uniquely to match the affordances of each interaction technique, as outlined in Table 1 . The Alternate Uses Task software differs from the traditional administration of the AUT in three significant ways: first, participants are shown a 3d representation of the object along with the name and normal use of the object. Second, participants are encouraged to manipulate the 3d representation of the object while they generate new uses for it. Third, participants are asked to speak aloud their new uses as they generate them, rather than writing them down (the traditional AUT method for recording responses).
The software handles audio recording through an external microphone, allowing us to record the participant's verbal responses while they interact with the software. Previous research [6] has found no difference in AUT performance due to verbal overshadowing (i.e. think-aloud responses are not measurably different than written responses). In order to ensure that participants do not passively view the object model and name while generating alternate uses, the session facilitators should continually prompt participants to interact with and explore the model as they generated alternate uses.
Experimental sessions using the computerized AUT (implemented in PyMT [10] ) have been run with 65 participants, with 22 participants for both the mouse and bimanual multitouch conditions, and 21 participants for the unimanual multitouch condition. Analyzing responses to the computerized AUT involves transcribing the audio recordings of participants saying aloud their alternate uses for each of the 15 AUT objects. In our experiment, this translates to 975 minutes (or 16 hours and 15 minutes) of audio. These transcribed responses then are scored by multiple judges according the scoring criteria previously outlined here before they can be statistically analyzed for comparison between conditions. We are currently completing the scoring of the transcribed responses, which prevents a detailed statistical comparison of our experimental data from appearing here. Support for this research has also been provided by SSHRC.
